In the Beginning was the Command Line 


by Neal Stephenson 


About twenty years ago Jobs and Wozniak, the founders of Apple, came up 
with the very strange idea of selling information processing machines for 
use in the home. The business took off, and its founders made a lot of 
money and received the credit they deserved for being daring visionaries. 
But around the same time, Bill Gates and Paul Allen came up with an idea 
even stranger and more fantastical: selling computer operating systems. 
This was much weirder than the idea of Jobs and Wozniak. A computer at 
least had some sort of physical reality to it. It came in a box, you 
could open it up and plug it in and watch lights blink. An operating 
system had no tangible incarnation at all. It arrived on a disk, of 
course, but the disk was, in effect, nothing more than the box that the 
OS came in. The product itself was a very long string of ones and zeroes 
that, when properly installed and coddled, gave you the ability to 
manipulate other very long strings of ones and zeroes. Even those few who 
actually understood what a computer operating system was were apt to 
think of it as a fantastically arcane engineering prodigy, like a breeder 
reactor or a U-2 spy plane, and not something that could ever be (in the 
parlance of high-tech) "productized." 


Yet now the company that Gates and Allen founded is selling operating 
systems like Gillette sells razor blades. New releases of operating 
systems are launched as if they were Hollywood blockbusters, with 
celebrity endorsements, talk show appearances, and world tours. The 
market for them is vast enough that people worry about whether it has 
been monopolized by one company. Even the least technically-minded peopl 
in our society now have at least a hazy idea of what operating systems 
do; what is more, they have strong opinions about their relative merits. 
It is commonly understood, even by technically unsophisticated computer 
users, that if you have a piece of software that works on your Macintosh, 
and you move it over onto a Windows machine, it will not run. That this 
would, in fact, be a laughable and idiotic mistake, like nailing 
horseshoes to the tires of a Buick. 


A person who went into a coma before Microsoft was founded, and woke up 
now, could pick up this morning's New York Times and understand 
everything in it--almost: 


Item: the richest man in the world made his fortune from-what? Railways? 
Shipping? Oil? No, operating systems. Item: the Department of Justice is 
tackling Microsoft's supposed OS monopoly with legal tools that were 
invented to restrain the power of Nineteenth-Century robber barons. Item: 
a woman friend of mine recently told me that she'd broken off a 
(hitherto) stimulating exchange of e-mail with a young man. At first he 
had seemed like such an intelligent and interesting guy, she said, but 
then "he started going all PC-versus-Mac on me." 


What the hell is going on here? And does the operating system business 
have a future, or only a past? Here is my view, which is entirely 


subjective; but since I have spent a fair amount of time not only using, 
but programming, Macintoshes, Windows machines, Linux boxes and the BeOS, 
perhaps it is not so ill-informed as to be completely worthless. This is 
a subjective essay, more review than research paper, and so it might seem 
unfair or biased compared to the technical reviews you can find in PC 
magazines. But ever since the Mac came out, our operating systems have 
been based on metaphors, and anything with metaphors in it is fair game 
as far as I'm concerned. 


MGBs, TANKS, AND BATMOBILES 


Around the time that Jobs, Wozniak, Gates, and Allen were dreaming up 
these unlikely schemes, I was a teenager living in Ames, Iowa. One of my 
friends' dads had an old MGB sports car rusting away in his garage. 
Sometimes he would actually manage to get it running and then he would 
take us for a spin around the block, with a memorable look of wild 
youthful exhiliration on his face; to his worried passengers, he was a 
madman, stalling and backfiring around Ames, Iowa and eating the dust of 
rusty Gremlins and Pintos, but in his own mind he was Dustin Hoffman 
tooling across the Bay Bridge with the wind in his hair. 


In retrospect, this was telling me two things about people's relationship 
to technology. One was that romance and image go a long way towards 
shaping their opinions. If you doubt it (and if you have a lot of spare 
time on your hands) just ask anyone who owns a Macintosh and who, on 
those grounds, imagines him- or herself to be a member of an oppressed 
minority group. 


The other, somewhat subtler point, was that interface is very important. 
Sure, the MGB was a lousy car in almost every way that counted: balky, 
unreliable, underpowered. But it was fun to drive. It was responsive. 
Every pebble on the road was felt in the bones, every nuance in the 
pavement transmitted instantly to the driver's hands. He could listen to 
the engine and tell what was wrong with it. The steering responded 
immediately to commands from his hands. To us passengers it was a 
pointless exercise in going nowhere--about as interesting as peering over 
someone's shoulder while he punches numbers into a spreadsheet. But to 
the driver it was an experience. For a short time he was extending his 
body and his senses into a larger realm, and doing things that he 
couldn't do unassisted. 


pa 


The analogy between cars and operating systems is not half bad, and so 
let me run with it for a moment, as a way of giving an executive summary 
of our situation today. 


Imagine a crossroads where four competing auto dealerships are situated. 
One of them (Microsoft) is much, much bigger than the others. It started 
out years ago selling three-speed bicycles (MS-DOS); these were not 
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This distinction was of a technical and abstract nature, but it became 
clearer when the machine crashed (it is commonly the case with 


technologies that you 


can get the best insight about how they work by 


watching them fail). When everything went to hell and the CPU began 
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current successors, Windows 95 and Windows NT, are not things that people 
would pay money to look at either. Microsoft's complete disregard for 
aesthetics gave all of us Mac-lovers plenty of opportunities to look down 
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Not only could Gates and Allen not sell MS-DOS 
because much more powerful OSes 
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in that there is no point 
n owning something that can be emulated inside of Linux--which is, 


In this way the OS business is very different from, say, the car 
business. Even an old rundown car has some value. You can use it for 
making runs to the dump, or strip it for parts. It is the fate of 
manufactured goods to slowly and gently depreciate as they get old and 
have to compete against more modern products. 


But it is the fate of operating systems to become free. 


Microsoft is a great software applications company. Applications--such as 
Microsoft Word--are an area where innovation brings real, direct, 
tangible benefits to users. The innovations might be new technology 
straight from the research department, or they might be in the category 
of bells and whistles, but in any event they are frequently useful and 
they seem to make users happy. And Microsoft is in the process of 
becoming a great research company. But Microsoft is not such a great 
operating systems company. And this is not necessarily because their 
operating systems are all that bad from a purely technological 
standpoint. Microsoft's OSes do have their problems, sure, but they are 
vastly better than they used to be, and they are adequate for most 
people. 


Why, then, do I say that Microsoft is not such a great operating systems 
company? Because the very nature of operating systems is such that it is 
senseless for them to be developed and owned by a specific company. It's 
a thankless job to begin with. Applications create possibilities for 
millions of credulous users, whereas OSes impose limitations on thousands 
of grumpy coders, and so OS-makers will forever be on the shit-list of 
anyone who counts for anything in the high-tech world. Applications get 
used by people whose big problem is understanding all of their features, 
whereas OSes get hacked by coders who are annoyed by their limitations. 
The OS business has been good to Microsoft only insofar as it has given 
them the money they needed to launch a really good applications software 
business and to hire a lot of smart researchers. Now it really ought to 
be jettisoned, like a spent booster stage from a rocket. The big question 
is whether Microsoft is capable of doing this. Or is it addicted to OS 
sales in the same way as Apple is to selling hardware? 


Keep in mind that Apple's ability to monopolize its own hardware supply 
was once cited, by learned observers, as a great advantage over 
Microsoft. At the time, it seemed to place them in a much stronger 
position. In the end, it nearly killed them, and may kill them yet. The 
problem, for Apple, was that most of the world's computer users ended up 
owning cheaper hardware. But cheap hardware couldn't run MacOS, and so 
these people switched to Windows. 


Replace "hardware" with “operating systems," and "Apple" with "Microsoft" 
and you can see the same thing about to happen all over again. Microsoft 
dominates the OS market, which makes them money and seems like a great 
idea for now. But cheaper and better OSes are available, and they are 
growingly popular in parts of the world that are not so saturated with 
computers as the US. Ten years from now, most of the world's computer 
users may end up owning these cheaper OSes. But these OSes do not, for 


the time being, run any Microsoft applications, and so these people will 
use something else. 


To put it more directly: every time someone decides to use a non- 
Microsoft OS, Microsoft's OS division, obviously, loses a customer. But, 
as things stand now, Microsoft's applications division loses a customer 
too. This is not such a big deal as long as almost everyone uses 
Microsoft OSes. But as soon as Windows' market share begins to slip, the 
math starts to look pretty dismal for the people in Redmond. 


This argument could be countered by saying that Microsoft could simply 
re-compile its applications to run under other OSes. But this strategy 
goes against most normal corporate instincts. Again the case of Apple is 
instructive. When things started to go south for Apple, they should have 
ported their OS to cheap PC hardware. But they didn't. Instead, they 
tried to make the most of their brilliant hardware, adding new features 
and expanding the product line. But this only had the effect of making 
their OS more dependent on these special hardware features, which made it 
worse for them in the end. 


Likewise, when Microsoft's position in the OS world is threatened, their 
corporate instincts will tell them to pile more new features into their 
operating systems, and then re-jigger their software applications to 
exploit those special features. But this will only have the effect of 
making their applications dependent on an OS with declining market share, 
and make it worse for them in the end. 


The operating system market is a death-trap, a tar-pit, a slough of 
despond. There are only two reasons to invest in Apple and Microsoft. (1) 
each of these companies is in what we would call a co-dependency 
relationship with their customers. The customers Want To Believe, and 
Apple and Microsoft know how to give them what they want. (2) each 
company works very hard to add new features to their OSes, which works to 
secure customer loyalty, at least for a little while. 


Accordingly, most of the remainder of this essay will be about those two 
topics. 


THE TECHNOSPHERE 


Unix is the only OS remaining whose GUI (a vast suite of code called th 
X Windows System) is separate from the OS in the old sense of the phrase. 
This is to say that you can run Unix in pure command-line mode if you 
want to, with no windows, icons, mouses, etc. whatsoever, and it will 
still be Unix and capable of doing everything Unix is supposed to do. But 
the other OSes: MacOS, the Windows family, and BeOS, have their GUIs 
tangled up with the old-fashioned OS functions to the extent that they 
have to run in GUI mode, or else they are not really running. So it's no 
longer really possible to think of GUIs as being distinct from the OS; 
they're now an inextricable part of the OSes that they belong to--and 
they are by far the largest part, and by far the most expensive and 
difficult part to create. 
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But this is precisely the same as what is lost in the transition from the 
command-line interface to the GUI. 


Disney and Apple/Microsoft are in the same business: short-circuiting 
laborious, explicit verbal communication with expensively designed 
interfaces. Disney is a sort of user interface unto itself--and more than 
just graphical. Let's call it a Sensorial Interface. It can be applied to 
anything in the world, real or imagined, albeit at staggering expens 


Why are we rejecting explicit word-based interfaces, and embracing 
graphical or sensorial ones--a trend that accounts for the success of 
both Microsoft and Disney? 


Part of it is simply that the world is very complicated now--much more 
complicated than the hunter-gatherer world that our brains evolved to 
cope with--and we simply can't handle all of the details. We have to 
delegate. We have no choice but to trust some nameless artist at Disney 
or programmer at Apple or Microsoft to make a few choices for us, close 
off some options, and give us a conveniently packaged executive summary. 


But more importantly, it comes out of the fact that, during this century, 
intellectualism failed, and everyone knows it. In places like Russia and 
Germany, the common people agreed to loosen their grip on traditional 
folkways, mores, and religion, and let the intellectuals run with the 
ball, and they screwed everything up and turned the century into an 
abbatoir. Those wordy intellectuals used to be merely tedious; now they 
seem kind of dangerous as well. 


We Americans are the only ones who didn't get creamed at some point 
during all of this. We are free and prosperous because we have inherited 
political and values systems fabricated by a particular set of 
eighteenth-century intellectuals who happened to get it right. But we 
have lost touch with those intellectuals, and with anything like 
intellectualism, even to the point of not reading books any more, though 
we are literate. We seem much more comfortable with propagating those 
values to future generations nonverbally, through a process of being 
steeped in media. Apparently this actually works to some degree, for 
police in many lands are now complaining that local arrestees are 
insisting on having their Miranda rights read to them, just like perps in 
American TV cop shows. When it's explained to them that they are ina 
different country, where those rights do not exist, they become outraged. 
Starsky and Hutch reruns, dubbed into diverse languages, may turn out, in 
the long run, to be a greater force for human rights than the Declaration 
of Independence. 
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place a quill pen and a stack of fine parchment--explaining that the room 
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During the late 1980's and early 1990's I spent a lot of time programming 
Macintoshes, and eventually decided for fork over several hundred dollars 
for an Apple product called the Macintosh Programmer's Workshop, or MPW. 
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these lines of text as commands, and try to execute them. 


It was, in other words, a glass teletype running a command line 
interface. It came with all sorts of cryptic but powerful commands, which 
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The Hole Hawg is a drill made by the Milwaukee Tool Company. 
in a typical hardware store you may find smaller Milwaukee drills but not 
ful and too expensive for homeowners. 

have the pistol-like design of a cheap homeowner's 
solid metal with a handle sticking out o 
contains a disconcertingly 
You can hold the handle and opera 
but unless you are exceptionally 
the Hole Hawg with one hand; 
to fight off the counter-to 
(provided), 
other depending on 


which you scr 
whether you a 
This handle i 
in a homeowne 
zed pipe, thr 


Perhaps the gist of it can be 


If you look 


one face 


te the trigger 
strong you 

it is a two- 
rque of the Hole 
ew into one side 
re using your 
s not a sleek, 
eis ral} wht. sass 
aded on one end, 


long chunk of regular 


ubber handle on the 


the local pl 


During the 
leaned a ladde 
up, climbed up 
a hole through 
the wall. The 

going. It spun 
knock his own 

which remained 
shouted for he 


I myself used 

as a blender c 
holes through 

saw, went up t 
installed floo 
below. Where m 
bit around, 


umbing supply store and 


Eighties I did some const 
r against the outside 
to the second-story level, 
the exterior wall. At 
following its one and only imperative, 
the worker's body around like a rag doll, 
Fortunately he kept his grip on the Hole 


Hole Hawg, 


ladder down. 
lodged in the wall, 


a Hole Hawg to drill many holes through st 
I also used it to cut a few 


hops cabbage. 


other. If 


some p 


and he s 


an old lath-and-plaster ceiling. 


o the second story, 
r joists, 
y homeowner's dri 


1] 


had 


reached d 


and began to cut through the fi 
labored and whined to spin the huge 


ro 


tated with the stupid consistency of 


you lose it, 


buy another chunk of pipe. 


truction work. One day, 
of the building that we were putt 
and used the Hole Hawg to d 


oint, the dri 


you just go to 


rker 
ing 
rill 
in 


another wo 


11 bit caught 
kept 
causing him 


imply dangled from it and 


own between 


lp until someone came along and reinstated the ladder. 


uds, which it did 
six-inch-diameter 


I chucked in a new hole 
the newly 


st-floor ceiling 


a sp 


and had stalled at the slightest obstruction, 


inning plan 


the Hole Hawg 
When the hol 


and crushed one 
roducing a few 
plan 


saw seized up, the Hole Hawg spun itself and me around, 

of my hands between the steel pipe handle and a joist, p 
lacerations, each surrounded by a wide corona of 

also bent the hole saw itself, though not so badly that 

it. After a few such run-ins, when I got ready to use th 
heart actually began to pound with atavistic terror. 

But I never blamed the Hole Hawg; I blamed myself. The H 


dangerous beca 
the physical 


limi 


use it does exactly what you 


tations that are 


is it limited 


product by a liability-conscious manufacturer. 
in the user's failure 


machine itsel 


deeply bruised flesh. 


I couldn't use 
e Hole Hawg my 


ole Hawg is 


inherent 


tell it to. I 
in a cheap dr 


t 
41] 


is not bound by 
and neither 


, 


by safety interlocks that might be built into a homeowner's 


but 


to 


lies not in the 


The dang 
envision the 


consequences of the instructions he gives to it. 


r 


full 


A smaller tool is dangerous too, 
to do what you tell it to, 
unpredictable and almost always undesirable. 
the genie of the ancient fairy tales, 
literally and precisely and with unlimited power, 


it tries 


instructions 


and fails in some way that is 


who carries out his master's 


disastrous, 


Pre-Hole 


Hawg, I used to 


unforeseen consequences. 


xamine the drill selection 


with what I thought was a judicious eye, 
models and hefting the big 
afford one of them babies. 


scorning 
ones appreciatively, 


xpensiv 


do not even consider them to be real drills--merely scaled-up toys 


designed to 


xploit the self-delusional 


tendencies of soft-handed 


but for a completely different reason: 
But the Hole Hawg is like 
often with 
in hardware stores 
the smaller low-end 


wishing I could 
Now I view them all with such contempt that I 


homeowners who want to believe that they have purchased an actual tool. 


Their plastic casings, 


convey a feeling of 


cheap to me, 
knicknacks. 


solidity and power, 


carefully designed and focus-group-tested to 
seem disgustingly flimsy and 
and I am ashamed that I was ever bamboozled into buying such 


It is not hard to imagine what the world would look like to someone who 
had been raised by contractors and who had never used any drill other 


than a Hole Hawg. 
expensive hardwa 
might instead misidentify it 
If a salesperson 
laugh and tell 


screwdriver. 
drill, 


he would 


Such a person, 
re-store drill, 
as a child's 

or a deluded 


presented with the best and most 


toy, 
homeowner referred 


would not even recognize it as such. He 

or some kind of motorized 
to it asa 
them that they were mistaken--they simply 


had their terminology wrong. His interlocutor would go away irritated, 


and probably 


feeling rather 


dangerous, f] 


Unix is the Hole Hawg of 


lashy, 


defensive about 


colorful tools. 


operating systems, and Unix hackers, like 


his basement full of cheap, 


Doug 


Barnes and the guy in the Dilbert cartoon and many of the other people 


who populate Silicon Valley, 
only Hole Hawgs. 
play video games, 


are like contractor's sons who grew up using 


They might use Apple/Microsoft OSes to write letters, 


or balance their checkbooks, 


bring themselves to take these operating systems seriously. 


THE 


Unix is hard to learn. 
small epiphanies. 
tool or utility when you realize that someone else has al 
and built 


necessary 
invented it, 


directory or command 


before. 


For 


ther 


ORAL TRADITION 


The process of learning it is one of multipl 
Typically you are just on the verge of inventing 


it in, and this explains some odd file or 


that you have noticed but never 


is a command 


xampl 
whoami, 


Unix machine, 


your own! 


which enables you to ask the computer who it 
you are always logged in under som 
What files you may work with, 
depends on your identity. When I started out using 


(a small program, part of the OS) 


nam 


Linux, I was on 


but they cannot really 


le 
some 
lready 


really understood 


called 
thinks you are. 

possibly even 
and what software you may use, 


On a 


a non- 


networked machine in my basement, with only 


one user account, and so when 
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deep, even if you aren't doing anything nefarious. Once you have 
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The file systems of Unix machines all have the same general structure. On 
your flimsy operating systems, you can create directories (folders) and 
give them names like Frodo or My Stuff and put them pretty much anywhere 


you like. But under Unix the highest level 


the root--of the filesystem 


is always designated with the single character "/" and it always contains 


the same set of top-level directories: 


/usr /etc /var /bin /proc /boot /home /root 


and each of these directories typically has 


/sbin /dev /lib /tmp 


its own distinct structure of 


subdirectories. Note the obsessive use of abbreviations and avoidance of 
capital letters; this is a system invented by people to whom repetitive 
stress disorder is what black lung is to miners. Long names get worn down 
to three-letter nubbins, like stones smoothed by a river. 


This is not the place to try to explain why 


each of the above directories 


exists, and what is contained in it. At first it all seems obscure; 
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accustomed to being able to create directories wherever I wanted and to 
give them whatever names struck my fancy. Under Unix you are free to do 
that, of course (you are free to do anything) but as you gain experience 
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were created for the best of reasons and that your life will be much 
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much unlimited freedom). 


After this kind of thing has happened several hundred or thousand times, 
the hacker understands why Unix is the way it is, and agrees that it 
wouldn't be the same any other way. It is this sort of acculturation that 
gives Unix hackers their confidence in the system, and the attitude of 
calm, unshakable, annoying superiority captured in the Dilbert cartoon. 
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posted to Debian's bug database, so that if other users had the same 


problem later, they would be able to search through and find the solution 


without having to enter a new, redundant bug report. 


Contrast this with the experience that I had when I tried to install 


Windows NT 4.0 on the very same machine about ten months later, in late 
1997. The installation program simply stopped in the middle with no error 
messages. I went to the Microsoft Support website and tried to perform a 
search for existing help documents that would address my problem. The 


search engine was completely nonfunctional; it did nothing at all. It did 


not 


ven give me a message telling me that it was not working. 


Eventually I decided that my motherboard must be at fault; it was of a 


slightly unusual make and model, and NT did not support as many different 
motherboards as Linux. I am always looking for excuses, no matter how 
feeble, to buy new hardware, so I bought a new motherboard that was 
Windows NT logo-compatible, meaning that the Windows NT logo was printed 
right on the box. I installed this into my computer and got Linux running 
right away, then attempted to install Windows NT again. Again, the 
installation died without any error message or explanation. By this time 


a couple of weeks had gone by and I thought that perhaps the search 
engine on the Microsoft Support website might be up and running. I gave 


tha 


t a try but it still didn't work. 


So I created a new Microsoft support account, then logged on to submit 
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follow the instructions on a series of help screens. In other words, I 
submitting a bug report just as with the Debian bug tracking system. 
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tle text-editing boxes on Web forms, doing it all through the GUI, 
reas with Debian you send in an e-mail telegram. I knew that when I 
finished submitting the bug report, it would become proprietary 
rosoft information, and other users wouldn't be able to see it. Many 


Linux users would refuse to participate in such a scheme on ethical 


grounds, but I was willing to give it a shot as an experiment. In the 
end, though I was never able to submit my bug report, because the series 
of linked web pages that I was filling out eventually led me to a 
completely blank page: a dead end. 


So I went back and clicked on the buttons for "phone support" and 
eventually was given a Microsoft telephone number. When I dialed this 
number I got a series of piercing beeps and a recorded message from the 
phone company saying "We're sorry, your call cannot be completed as 


dialed." 


I tried the search page again--it was still completely nonfunctional. 
Then I tried PPI (Pay Per Incident) again. This led me through another 
series of Web pages until I dead-ended at one reading: "Notice-there is 
no Web page matching your request." 


I tried it again, and eventually got to a Pay Per Incident screen 
reading: "OUT OF INCIDENTS. There are no unused incidents left in your 
account. If you would like to purchase a support incident, click OK-you 


will then be able to prepay for an incident...." The cost per incident 
was $95. 


The experiment was beginning to seem rather expensive, so I gave up on 
the PPI approach and decided to have a go at the FAQs posted on 
Microsoft's website. None of the available FAQs had anything to do with 
my problem except for one entitled "I am having some problems installing 
NT" which appeared to have been written by flacks, not engineers. 


So I gave up and still, to this day, have never gotten Windows NT 
installed on that particular machine. For me, the path of least 
resistance was simply to use Debian Linux. 


In the world of open source software, bug reports are useful information. 
Making them public is a service to other users, and improves the OS. 
Making them public systematically is so important that highly intelligent 
people voluntarily put time and money into running bug databases. In the 
commercial OS world, however, reporting a bug is a privilege that you 
have to pay lots of money for. But if you pay for it, it follows that the 
bug report must be kept confidential--otherwise anyone could get the 
benefit of your ninety-five bucks! And yet nothing prevents NT users from 
setting up their own public bug database. 


This is, in other words, another feature of the OS market that simply 
makes no sense unless you view it in the context of culture. What 
Microsoft is selling through Pay Per Incident isn't technical support so 
much as the continued illusion that its customers are engaging in some 
kind of rational business transaction. It is a sort of routine 
maintenance fee for the upkeep of the fantasy. If people really wanted a 
solid OS they would use Linux, and if they really wanted tech support 
they would find a way to get it; Microsoft's customers want something 
else. 


As of this writing (Jan. 1999), something like 32,000 bugs have been 
reported to the Debian Linux bug database. Almost all of them have been 
fixed a long time ago. There are twelve "critical" bugs still 
outstanding, of which the oldest was posted 79 days ago. There are 20 
outstanding "grave" bugs of which the oldest is 1166 days old. There are 
48 "important" bugs and hundreds of "normal" and less important ones. 


Likewise, BeOS (which I'll get to in a minute) has its own bug database 
(http: //www.be.com/developers/bugs/index.html) with its own 
classification system, including such categories as "Not a Bug," 
"Acknowledged Feature," and "Will Not Fix." Some of the "bugs" here are 
nothing more than Be hackers blowing off steam, and are classified as 
"Input Acknowledged." For example, I found one that was posted on 
December 30th, 1998. It's in the middle of a long list of bugs, wedged 
between one entitled "Mouse working in very strange fashion" and another 
called "Change of BView frame does not affect, if BView not attached to a 
BWindow." 
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is a basically untenable 
rosoft can get away with it is by 


pursuing technological advancements as aggressively as they can, and by 
getting people to believe in, and to pay for, a particular image: in the 
case of Apple, that of the creative fr thinker, and in the case of 
Microsoft, that of the respectable techno-bourgeois. Just like Disney, 
they're making money from selling an interface, a magic mirror. It has to 
be polished and seamless or else the whol illusion is ruined and the 
business plan vanishes like a mirage. 


Accordingly, it was the case until recently that the people who wrote 
manuals and created customer support websites for commercial OSes seemed 
to have been barred, by their employers' legal or PR departments, from 
admitting, even obliquely, that the software might contain bugs or that 
the interface might be suffering from the blinking twelve problem. They 
couldn't address users' actual difficulties. The manuals and websites 
were therefore useless, and caused even technically self-assured users to 
wonder whether they were going subtly insane. 


When Apple engages in this sort of corporate behavior, one wants to 
believe that they are really trying their best. We all want to give Apple 
the benefit of the doubt, because mean old Bill Gates kicked the crap out 
of them, and because they have good PR. But when Microsoft does it, one 
almost cannot help becoming a paranoid conspiracist. Obviously they are 
hiding something from us! And yet they are so powerful! They are trying 
to drive us crazy! 


This approach to dealing with one's customers was straight out of the 
Central European totalitarianism of the mid-Twentieth Century. The 
adjectives "Kafkaesque" and "Orwellian" come to mind. It couldn't last, 
any more than the Berlin Wall could, and so now Microsoft has a publicly 
available bug database. It's called something else, and it takes a while 
to find it, but it's there. 


They have, in other words, adapted to the two-tiered Eloi/Morlock 
structure of technological society. If you're an Eloi you install 
Windows, follow the instructions, hope for the best, and dumbly suffer 
when it breaks. If you're a Morlock you go to the website, tell it that 
you are "advanced," find the bug database, and get the truth straight 
from some anonymous Microsoft engineer. 


But once Microsoft has taken this step, it raises the question, once 
again, of whether there is any point to being in the OS business at all. 
Customers might be willing to pay $95 to report a problem to Microsoft 
if, in return, they get some advice that no other user is getting. This 
has the useful side effect of keeping the users alienated from one 
another, which helps maintain the illusion that bugs are rare 
aberrations. But once the results of those bug reports become openly 
available on the Microsoft website, everything changes. No one is going 
to cough up $95 to report a problem when chances are good that some other 
sucker will do it first, and that instructions on how to fix the bug will 
then show up, for free, on a public website. And as the size of the bug 
database grows, it eventually becomes an open admission, on Microsoft's 
part, that their OSes have just as many bugs as their competitors'. There 
is no shame in that; as I mentioned, Debian's bug database has logged 
32,000 reports so far. But it puts Microsoft on an equal footing with the 


others and makes it a lot harder for their customers--who want to 
believe--to believe. 


MEMENTO MORI 


Once the Linux machine has finished spitting out its jargonic opening 
telegram, it prompts me to log in with a user name and a password. At 
this point the machine is still running the command line interface, with 
white letters on a black screen. There are no windows, menus, or buttons. 
It does not respond to the mouse; it doesn't even know that the mouse is 
there. It is still possible to run a lot of software at this point. 
Emacs, for example, exists in both a CLI and a GUI version (actually 
there are two GUI versions, reflecting some sort of doctrinal schism 
between Richard Stallman and some hackers who got fed up with him). The 
same is true of many other Unix programs. Many don't have a GUI at all, 
and many that do are capable of running from the command line. 


Of course, Since my computer only has one monitor screen, I can only see 
one command line, and so you might think that I could only interact with 
one program at a time. But if I hold down the Alt key and then hit the F2 
function button at the top of my keyboard, I am presented with a fresh, 
blank, black screen with a login prompt at the top of it. I can log in 
here and start some other program, then hit Alt-Fl and go back to the 
first screen, which is still doing whatever it was when I left it. Or I 
can do Alt-F3 and log in to a third screen, or a fourth, or a fifth. On 
one of these screens I might be logged in as myself, on another as root 
(the system administrator), on yet another I might be logged on to some 
other computer over the Internet. 


Each of these screens is called, in Unix-speak, a tty, which is an 
abbreviation for teletype. So when I use my Linux system in this way I am 
going right back to that small room at Ames High School where I first 
wrote code twenty-five years ago, except that a tty is quieter and faster 
than a teletype, and capable of running vastly superior software, such as 
emacs or the GNU development tools. 


It is easy (easy by Unix, not Apple/Microsoft standards) to configure a 
Linux machine so that it will go directly into a GUI when you boot it up. 
This way, you never see a tty screen at all. I still have mine boot into 
the white-on-black teletype screen however, as a computational memento 
mori. It used to be fashionable for a writer to keep a human skull on his 
desk as a reminder that he was mortal, that all about him was vanity. The 
tty screen reminds me that the same thing is true of slick user 
interfaces. 


The X Windows System, which is the GUI of Unix, has to be capable of 
running on hundreds of different video cards with different chipsets, 
amounts of onboard memory, and motherboard buses. Likewise, there ar 
hundreds of different types of monitors on the new and used market, each 
with different specifications, and so there are probably upwards of a 
million different possible combinations of card and monitor. The only 
thing they all have in common is that they all work in VGA mode, which is 
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and Taligent. When those efforts failed they launched a new project 
called Copland which also failed. In 1997 they flirted with the idea of 
acquiring Be, but instead they acquired Next, which has an OS called 
NextStep that is, in effect, a variant of Unix. As these efforts went on, 
and on, and on, and failed and failed and failed, Apple's engineers, who 
were among the best in the business, kept layering on the cruft. They 
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they hadn't, the notion of being dependent on Apple--so frail and yet so 
vicious--for their continued existence should have put a fright into 
anyone. Now engaged in their own crocodile-hopping adventure, they ported 
the BeOS to Intel chips--the same chips used in Windows machines. And not 
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and maintaining its own library of drivers. 


MINDSHARE 


The U.S. 
market might be 
mind. Linux, 
for free, 


Government's assert 
the most pat 


fact, which has 


Microsoft is really big and rich, 


witnesses are to 


to be accept 


be believed, 


they 


ar 


and BeOS is available at a nominal price. 
ted whether or not you like Microsoft. 


of a monopoly simply does not make any sense. 


What is real 


mindshare, 


ly going on is that 
a certain type of high ground: 


and so each hardware maker has accepted the burden of creating 


tion that Microsoft has a monopoly in the OS 
tently absurd claim ever advanced by the legal 
a technically superior operating system, 


is being given away 


This is simply a 


t Microsoft has seized, 
they dominate in the competition for 
and so any hardware or software maker who wants to be taken 


and if some of the government's 


not nice guys. But the accusation 


for the time being, 


seriously feels compelled to make a product that is compatible with their 


operating systems. 
hardware makers, 


hardware makers 
capable OS, 


without charging Microsoft fo 
position to be in. 
army of highly competetent coders who writ 


Microsoft doesn't have to write them; in 
are adding new components to Windows, 
r the service. 


The only way to fight such an opponent 


which Linux does. 


Since Windows-compatible drivers get written by the 


effect, the 


making it a more 
It is a very good 


is to have an 


te equivalent drivers for free, 


But possession of this psychological high ground is different from a 


monopoly in any normal sense of that word, becaus 
nothing to do with technical performance or p 


her 
rice. 


the dominance has 
The old robber-baron 


monopolies were monopolies because they physically controlled means of 


production and/or distribution. But in the so 
of production is hackers typing code, 


the Internet, 


Here, 
software. 
is very real. 


for Microsoft, 


But this is not the so 


W 


word "monopoly, 


order Microsoft to do 


and no one is claiming that Microsoft 


instead, the dominance is inside the minds of 
Microsoft has power becaus 


busine 
of dis 


Fiware 
means 


and the 


ss, the means 
tribution is 


people 


people believ 
it would appear that this 
very peculiar executives to come 
Bill Gates should have administere 
issuing them Microsoft ID cards. 


rt of power that 
and it's not amenable 


to a legal fix. The 
things differently. They might even 


company up. Bu 


short of taking every man, 


subjecting them 


Mindshare dominance is, 
something that the framers of our antitrust ] 
It looks like one of these modern, 
a complexity thing, 
connected entities 


imagined. 
phenomena, 


their own, 
phenomenon 
made sense of 


feedback loops, 
going crazy, (b) 


to a lengthy brainwashing procedure. 


according to a few simple rules of 
(total domination of the market by one company) 
through any kind of rational 
fraught with concealed tipping-points and 
and cannot be understood; 


they can't 


woman, and child in the develop 


in other words, a really odd sort 


wacky chaos-t 


(the world's computer users), making de 
thumb, gener 


analysis. 
all a-tangle wit 
people who try, 
rackpot theories, 


giving up, (c) forming c 


becoming high-paid chaos theory consultants. 


Now, the 


position. Maybe 


re might be one or two people at Microsoft who are 
to believe that mindsha 


re dominance is some kind of stable 


that even accounts for some of the weirdos 
busin 


in the pur 
hauled into co 


urt 


ss end of the operation, the zealots who 
by enraged judges. But most of them must 


to understand 
that there's no 


cause the system 


tha 
telling 


t phenomena like these are maddeningly un 
what weird, seemingly inconsequent 
Ft into a radically different confi 


to shi 


in which a whole lot of independent but 


Such phenomena a 


controls those. 


who buy 


it does. This power 
It makes lots of money. Judging from recent legal 
proceedings in both Washingtons, 
money have inspired som 
and that 
to some of them before 


power and this 
out and work 
d saliva tests 


Fits any normal definition of the 


courts may 
split the 


really do anything about a mindshare monopoly, 


ed world and 


of beast, 


laws couldn't possibly have 


heory 


cisions on 
ate a large 
that cannot 


be 


h bizarre 
end up (a) 
or (d) 


dense enough 
and enduring 
they've hired 
keep getting 
have the wit 
stable, and 

ial event might 
guration. 


To put it another way, 


Microsoft can be con 


fFident that Thomas Penfield 


Jackson will not hand down an order that the brains of everyone in the 


developed world are to be summarily re-prog 
predict when people wil 
This might exp] 
policy of keeping eeril 


brains. 


xtrem 
along. 


ll decide, en masse, 


rammed. But there's no way to 


to re-program their own 


lain some of Microsoft 


I have never s 


executives hang out, 
lar intervals, 
contains a large red button protected by a windowpane. 
les on a chain next to it. 


regul 


dang] 
OF A CRASH IN 


n the inside o 


ly large reserves of cash sitting around, 
anxiety that they display whenever something like Java comes 


such as their 
and the 


t's behavior, 


the building at Microsoft where the top 


but I have 


this fantasy that in the hall 


ways, at 


big red alarm boxes ar 
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REAK GLASS. 


sha 


What happens when someon 


know, but it s 
collapsing all 


skies. No doubt 


ters 


ure woul 
over the world as Microsoft 


t, Microsoft But 


has a plan. 


know is whethe 


of relief if the burden o 
Everything were suddenly ] 


E 
a 


TH 


In his book The Life of the Cosmos, 


at some level, 


Cy 4 


lifted from thei 


RIGHT PINKY OF GOD 


Smolin gives the best description I've ever read of how our unive 
emerged from an uncannily precise balancing o 
rength of gravity, 
and a few dozen other 
what sort of universe wil 


constants. The 


the weak nuclear force, 


bolted to the wall 


Above is a big sign reading: 


the glass and hits the button, 
ld be interesting to find out. 
withdraws its cash reserves, 
and shrink-wrapped pallet-loads of hundred-dollar bill 
t what I woul 
their programmers might heave a big sigh 
writing the One Universal Interface to 

r shoulders. 


. Each 
A metal hammer 
IN THE EV. 


ENT 


I don't 
One imagines banks 


ls dropping from the 
ld really like to 


which everyone should read, Lee 
rse 
fF different fundamental 


mass of the proton, the st 


rmin 


completely det 
If these val 


lues had been even slightly di 


been a vast ocean of tepid gas or a hot knot 


basically unin 


teresting thing--a dud, in 


a universe tha 
life--is to get 


t's not a dud--that has sta 


fFferent, 


other words. 
CS, 


the range of 
fundamental constants 

ll emerge from a Big Bang. 
the universe would have 
lasma or some other 

The only way to get 


of pl 


t the basic numbers just righ 


somewhere, tha 
their fundamen 
produce 10%229 


useful 


comparable to the probabil 


t could spit out universes wit 
tal constants, then for every 
duds. 


Though I haven't sat down and run the numbers on it, 
lity of making a Unix computer do something 


files. In most 


you get many duds. 
computer grinds away for a while and then produces something ] 


by logging in 
forgotten all of 
pinky slams that 
operating system does nothing. 


the 
ENT 


littl 
ER key, 


heavy elements, planets, and 
t. If there were some machine, 
th randomly chosen values for 
universe like ours it would 


to me this seems 


to a tty and typing in command lines when you have 
le options and keywords. 
you are making another try. 


Every time your right 


In some cases the 


In other cases it wipes out all of your 
cases it just gives you an error message. In other words, 
But sometimes, if you have it all just right, the 

like emacs. 


It actually generates complexity, 


interestingness. 


Not only that, 


but it's beginning 
certain size--way below the level 


string theory 


has been practiced since the days 
you see processes 


enough scale, 


I think that 


th 


the univers 


Cc 


to look as 
of quarks, 


ame 


once you get below 
own into the realm of 


which is Smolin's criterion for 


a 


an't 


be describ 
of Newton. 


1 
d 
d 


I 


very well by physics 
you look at a small 
that look almost computational in nature. 


as it 


messag 


is very clear her 


beyond our universe is an operating system 


spans of time by some kind of hacker-demiurg 
system uses a command-line interface. 
with lots of noise and heat; 


teletype, 


its hopper like drifting stars. 
pounding out one command line after another, 


, 


somewher 
coded up ove 


TE 


fundamental constants of physics: 


Th 


punched-out bits 
The demiurge sits at his 


specifying 


outside of and 
r incalculable 
cosmic operating 


runs on something like a 


Flutter down into 
teletype, 
the values of 


universe -G 6.672e-11 -e 1.602e-19 -h 6.626e-34 -protonmass 1.673e-27.... 


and when he's 


hesitates above the 
then down it 


to happen; 
Bang. 


Now THAT is a 


world woul 


d download i 


finished 
ENT 


cool ope 


rating system, 


made available on the Internet 


messing with it, 
would be pretty dull unive 
Because what those hackers 
ambitious than a universe 


spitting o 


t righ 


wo 


(for free, 


uld be aiming 


ER key for an aeon or two, 
comes--and the WHACK you hear is another Big 


(e) 


t away and then 
ut universes right and ] 
rses but some of 


typing out the command line, 


his right pinky 


wondering what's going 


and if such a thing were actually 
course) 
stay up all night long 


every hacker in the 


left. Most of them 


hem would be simply amazing. 


For woul 


that had a few stars and galaxies in it. 


ld be much more 
Any 
the way to gain a 


those hackers would 


Hitler had been 


(including myself, on 
those arcane 
a few dud universes 


run-of-the-mill hacker would be able to do that. No, 

towering reputation on the Internet would be to get so good at tweaking 
your command line that your universes would spontaneously develop life. 
And once the way to do that became common knowledge, 

move on, trying to make their universes develop the right kind of life, 
trying to find the one change in the Nth decimal place of some physical 
constant that would give us an Earth in which, say, 

accepted into art school after all, and had ended up his days as a street 
artist with cranky political opinions. 

Even if that fantasy came true, though, most users 

certain days) wouldn't want to bother learning to use all of 

commands, and struggling with all of the failures; 


can really clutt 
lines 


out command 
universes, 


we 


the opposite extreme: 
r life for us. 


ou 


In this OS 


, 


ENT 


er up your basement. After we'd spent a while pounding 
and hitting that 
would start to long for an OS that would go all 
an OS that had 


ER key and spawning dull, failed 
the way to 
the power to do everything--to live 


all of the possible decisions we could ever 


want to make wo 


condensed into a series of dialog boxes. By clicking 
could choose from among mutually exclusive choices 
(HETEROSEXUAL/HOMOSEXUAL). Columns of check boxes would enab]l 


uld have been anticipa 


ted by clever p 


rogrammers, 
on radio buttons we 


and 


le us to 


select the things that we wanted in our life 


AMERICAN NOVEL) 
text boxes (NUMBER OF DAUGHTERS: 


Even this user interface would begin to 


while, with so many choices, and so many 
choices. 
problem all over again. 


are that these default lives would actual 
people, good enough, anyway, that 

and mess around with them for fear 
releases the software would begin 

up and it would present you with a 
in the middle labeled: LIVE. 
would begin. 

expectations, 
Department. 
your life 


you could complain about 
If you got a flack on the 
was actually fine, 


line, 


lly look p 


(GET MARRIED/WRITE 
and for more complicated options we could fill 
NUMBER OF SONS:). 


hidden int 
It could become damn near unmanageable--the 
The people who brought us 
would have to provide templates and wizards, 
lives that we could use as starting places for designing our own. 


GREAT 
in little 


look awfully complicated after a 
ractions between 


blinking twelve 


this operating system 
giving us a few default 


Chances 


retty damn good to most 


they'd be reluctant 
of making them wo 
to look even simpler: 
dialog box with a single large button 
Once you had clicked that button, 
If anything got out of whack, 


and in any event it would be a lot b 


tter after th 


rse. 


or failed 
it to Microsoft's Customer Support 
he or she would tell you that 
that there was not a thing wrong with it, 


to tear them open 
So after a few 
you would boot it 


your life 
to meet your 


cT ct 


rolled out. But if you persisted, 
you might get 


What would the engineer say, after you had explained your problem, 


enumerated all of the dissatisfactions 
tell you that life 
interface can change that; 
sucker; and that if you don't 


should start making your own. 


h Fh 


and identified yourself 
through to an actual engineer. 


next upgrade was 


as Advanced, 


and 


in your life? He would probably 
is a very hard and complicated thing; 
that anyone who believes oth 


that no 
crwise isa 


like having choices made for you, 


you 


